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FIELD OF THE INVENTION 



[0001] The present invention relates generally to memory cards, and more 
particularly, to multiple interface memory cards. 



[0002] Memory cards have found wide application in the electronics and 
consumer appliance industries. It has been recognized that different 
electronic applications have different memory access speed requirements. 
Certain applications such as cameras and PDAs require a high data rate. In 
contrast, certain other applications are operable with much lower data rates 
and need a contact-less interface. The present invention is directed to 
solving this problem of multiple memory access speed requirements. 



[00031 Briefly, the present invention comprises in a preferred embodiment, 
a memory card, including: a memory mass storage; a first data interface 
with a contacting interface and a high data transfer rate; and a second data 
interface (40) with a contact-less interface. 

[0004] In a further aspect of the present invention, a memory card 
controller is provided for selecting a first data line from said first data 
interface or a second data line from said second data interface to 
communicate with said memory mass storage based on a criteria. 
[0005] In a further aspect of the present invention, the criteria is a 
predetermined card select detect signal from said first interface. 
[0006] In a yet further aspect of the present invention, the criteria is a 
detecting an indication of a carrier detect signal from said second data 
interface. 



BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 



• 



Atty^kt. No.: 10014184-1 




[0007] In a further aspect of the present invention, the first interface is a 
contacting interface for one of the following applications: a secure digital 
application, multimedia card, compact flash, memory stick, or a PCMCIA. 
[0008] In a further embodiment of the present invention, a method of 
operating a memory card is provided comprising the steps of: monitoring for 
a predetermined signal, and switching an input to a memory mass storage 
from a cable data interface to a contactless data interface upon detection of 
the predetermined signal. 

[0009] In a further aspect of the present invention, the monitoring and 
switching steps are performed automatically at power-up. 



[0010] Fig. 1 is a schematic block diagram of a preferred embodiment of 
the present invention. 



be used to implement a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] Referring now to the Fig. 1, there is shown a preferred 
embodiment of a memory card 10 in accordance with the present invention. 
The memory card 1 0 comprises a memory mass storage 20, a first data 
interface block 30 with a high data transfer rate and a contacting interface, 
and a second data interface block 40 with a contact-less interface. 
[0013] The memory mass storage 20 may take a wide variety of 
implementations, including flash memory, ROM, disk, OTP, or any other 
memory technology. 

[0014] The first data interface 30 may be implemented in a variety of 
configurations. In a preferred embodiment, the first data interface 20 is 
implemented with an high data rate interface block. Examples in the market 
today include the Compact Flash, Secure Digital, MulitMediaCard and 
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[0011] 



Fig. 2 is a schematic diagram of a power routing block that may 
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Memory Stick interfaces. Standard input lines for such a high data rate 
interface block are shown. Such lines would include a ground line or lines 
(Vss/GND), a supply voltage line or lines(Vdd), a clock line (Clock), a 
command line or lines (Command) and a data line or lines (Data). This type 
of high speed data rate interface is particularly useful for cameras and PDAs. 
In order to achieve high data rates, a contacting interface is needed so that 
the transfer of data between the host device and the memory card can meet 
the clocking requirements of a high speed interface and not bear the burden 
of a carrier and encoding that the contact-less interface requires 
[0015] The second data interface 40 may take a variety of configurations 
also. The second data interface may simply comprise an contact-less 
interface, which, because it is contact-less, has a much slower data transfer 
rate. However, in a preferred embodiment, a magnetically coupled interface 
is provided for use with low speed transfers. By way of example but not by 
way of limitation, this second data interface 40 may be implemented by an 
RF Powered/Signal Interface Block. This interface would receive signals 
through magnetic coupled fields, as is well known in the art (such as ISO 
standard ISO 14443-2). 

[0016] A standard power routing block 60 could be connected to both of 
the first interface 30 and the second interface 40 in order to provide 
necessary power routing. At the application of power, the power routing 
block routes the power from the interface block that has been energized to 
the remainder of the circuitry. Figure 2 shows this block as a simple diode 
structure but it could be a more complicated structure. 
0017] In one embodiment of the present invention, the data and 
commands from the high speed first data interface 30 could be provided 
directly to the memory card mass storage 20 to a dedicated portion thereof. 
Likewise, the data and commands from the second data interface 40 could 
be provided to a different dedicated portion of the memory card mass 
storage 20. 
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[0018] In a preferred embodiment of the present invention, a memory card 
controller 50 is utilized to route data from one or the other of the first data 
interface 30 or the second data interface 40 to the memory card mass 
storage 20. The memory card controller 50 operates to determine which of 
the first data interface 30 or the second data interface 40 is active, and then 
routes the written and read data from the active data interface to the 
memory card mass storage 20. In a preferred embodiment, this 
determination could be performed at power-up. The determination of which 
interface is active could be accomplished, by way of example, by detecting 
a card select detect 34 or other signal that the high speed data access 
interface block asserts when it has been powered up and selected by the 
host. Alternatively or in addition, the memory card controller 50 could 
detect the assertion of the carrier detect line 44 from the second data 
interface 40. This line is asserted when the carrier signal applied to the card 
is detected by the RF Powered/Signal Interface Block. Typically, this carrier 
will be a 13.96 Megahertz carrier, if the ISO 14443-2 standard is utilized. 
Accordingly, if the assertion of the card select detect signal is detected on 
line 34, then data and commands on line 32 are routed from the first data 
interface 30 through the memory card controller 50 to the memory card 
mass storage 20. Alternatively, if a carrier detect signal is detected on line 
44 by the memory card controller, then data and/or commands on line 42 
from the second data interface 40 are routed through the memory card 
controller 50 to the memory card mass storage 20. 

[0019] Note that the system could be configured to normally connect 

one of the data interfaces to the memory mass storage, with a switching 
occurring to the data line of the other interface only if an appropriate signal 
or other criteria are met. For example, the memory card controller 50 could 
be set to normally connect the data line 42 for the wireless interface 40 to 
the memory card mass storage 20, but would be switched to connect the 
data line 32 of the cable interface 30 to the memory mass storage 20 if a 
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criteria is met, such as that a card command is received on line 34 indicating 
that data is being received at the cable interface 30. 
[0020] Accordingly, it can be seen that a preferred embodiment of the 
present invention is implemented with a memory mass storage, a cable 
interface adapted for connection to memory mass storage, and a wireless 
interface adapted for connection to memory mass storage. If a memory 
card controller is utilized for selecting either the wireless interface or the 
cable interface, then the selection may be based on a criteria, such as 
whether a carrier detect signal is detected or whether predetermined card 
command signals or other signals are detected. 

[0021] Although the present invention has been disclosed in the context 
P of the use of two interfaces for the memory card, each with a different data 
"J transfer rate or speed, the present invention may be implemented with more 

ill than two interfaces, each with a different data transfer rate or speed. 

fll 

M [0022] Accordingly, it can be seen that a dual or a three or more interface 

*• memory card has been disclosed to facilitate the use of a memory card in 

»i« multiple different applications that require multiple different data transfer 



facilitates use in high data rate applications, as well as providing the ease of 
convenience of not being required to plug into slots for certain commercial 
transactions such as e-commerce and banking. 

[0023] The foregoing description of a preferred embodiment of the 
invention has been presented for the purposes of illustration and description. 
It is not intended to be exhaustive or to limit the invention to the precise 
form disclosed, and modifications and variations are possible in light of the 
above teachings or may be acquired from practice of the invention. The 
embodiment was chosen and described in order to explain the principles of 
the invention and its practical application to enable one skilled in the art to 
utilize the invention in various embodiments and with various modifications 



speeds. In a preferred embodiment where one of the interfaces is a wireless 
interface and the other of the interfaces is a cable interface, such a card 
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as are suited to the particular use contemplated. It is intended that the 
scope of the invention be defined by the claims appended hereto, and their 
equivalents. 



